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• Brief history of human documentation of living organisms
• Biological information in the genomic era
• New tools for biological information search/discovery
Humans have been documenting living organisms since 
paleolithic
Cave paintings of animals from 40,000 years 
ago, found in Borneo.
(Aubert et al., 2018, Nature)
Invention of writing systems made documenting life 
possible
(Papyrus Ebers, digital record from the University of Leipzig library)
Written in hieratic 
around 3500 years 
ago, Papyrus Ebers





surgical practices by 
ancient Egyptians. 
Invention of writing systems made documenting life 
possible
(Code de Hammurabi, 1755–1750 BC, Babylone, © 2009 RMN / Franck Raux)
The brutal penalty for medical malpractice 
boosted the careful documentation of medical 
practice.
(Anthony Serafini, 1993, The Epic History of Biology)
Preserved specimens are critical tools for 
documenting biological information
(Specimen of lily, from Purdue Herbaria)
(Mummified Ibis of ancient Egypt, Brooklyn Museum)
(Specimen FMNH PR 2081, Field Museum of Natural History)
Text, illustration and preserved specimen remain to be 
major methods for documenting biological information
• Biology became a science in ancient Greece (βίος - λογία)
(Robert Hooke, 1665, Micrographia)(William Harvey, 1628, De Motu Cordis)
Text, illustration and preserved specimen remain to be 
major methods for documenting biological information
(Carl Linnaeus, 1758, Systema Naturae)
(Charles Darwin, 1859, The Origin of Species)
(Morgan et al., 1915, The Mechanism of 
Mendelian Heredity)
Molecular biology opens an era for biological 
information
"Modern biology is a science 
of information." 
-- David Baltimore
The flow of genetic information
(Alberts et al., 2014, Molecular Biology of the Cell)














Databases for molecular biology information
“GenBank is the NIH genetic sequence 
database, an annotated collection of all 
publicly available DNA sequences.” (link)
Genomic information took off with the initiation of 




Landing on the moon
Human Genome Project (1990s)
Sequenced >3 billion base pairs of 
human genome DNA
Cost ~3 billion dollars of US 
taxpayers’ money
Took 13 years to finish (1990~2003)
BLAST: the “Google” of Biological Research
• Basic Local Alignment Search Tool: BLAST is a tool for searching 
similar DNA or protein sequences given a query sequence.
Genomic data are mostly relational
Function of genes
Controlled vocabulary for gene functions
Genomic data are mostly relational
Genetic information (genes) could be 
related to each other as they share a 
common ancestor.
LUCA
Last Universal Common Ancestor
Next generation and third generation sequencing 
technology introduce new chanllenges
• The development of the next generation and third generation sequencing 
technology significantly reduce the cost for collecting biological information.
Next generation and third generation sequencing 
technology introduce new chanllenges
• Whole Genome And Exome Sequencing Markets - By Research, Clinical, Direct to Consumer, 
AgriBio & Tumor with Executive and Consultant Guides 2020 to 2024
Next generation and third generation sequencing 
technology introduce new challenges
• Computation:
• Storage:
• Archive:
• Maintenance:
• Secondary usage:
• Regulations/sensitive data

